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The present invention relates to a new, advantageous 
process for the preparation of 3-amino-1,2,5-thiadiazol 
4-carboxylic acid, of its new Na-monosubstituted deriva 
tives of the new amides and hydrazides of these acids. In 
particular, the invention relates to a process for the prepa 
ration of acids, acid amides and acid hydrazides of the 
1,2,5-thiadiazol, which have an amino group or a sub 
stituted amino group in the 3-position, by cleavage of the 
2,6-diketo-3-thiapurines through the action of aqueous 
alkaline media such as aqueous alkalies or hydrazine hy 
drate. 

It is known that 3-amino-1,2-5-thiadiazol-4-carboxylic 
acid can be obtained by the oxidation of benzothiadiazol 
with potassium permanganate to 1,2,5-thiadiazol-3,4-di 
carboxylic acid, conversion of the latter into the diamide 
and subsequent Hoffman-type acid degradation, whereby 
only one carboxyl group is exchanged for the amino 
group. This method, in addition to being very com 
plicated, is suitable only for the preparation of the 3 
amino-1,2,5-thiadiazol-4-carboxylic acid itself, but not 
for the its N-substituteed derivatives. 

It has now been found, that 3-amino-1,2,5-thiadiazol 
4-carboxylic acid and its new N-monosubstituted deriva 
tives as well as the new amides and hydrazides of these 
acids of the general formula 

S (I) 

in which R' represents a hydrogen atom or an alkyl 
radical, R' represents a hydrogen atom or, in the acid 
amide derivatives, a carboxyl group, X represents a hy 
droxyl group, a hydrazino group or the group -NHR, 
where R is a hydrogen atom or an alkyl radical, can be 
obtained in a simple manner and with good yields by 
cleavage of the pyrimidine ring in 2,6-diketo-8-thiapurine 
or in its 3- or 1,3-substituted derivatives of the general 
formula 

S 

(II) 

wherein R and R' have the meaning given above, by treat 
ment with an alkaline agent, such as an alkali metal 
hydroxide or hydrazine hydrate. 
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2. 
The present invention also provides a compound having 

the general formula 
R v 

O 

(IB) 

wherein Y represent a lower alkyl, R' represents a hydro 
gen atom or, in the acid amide derivatives, a carboxyl 
group, X represents a hydroxyl group, a hydrazino group 
or the group -NHR, where R is a hydrogen atom or 
an alkyl radical, and X represents a hydrazino group or 
the group -NHR, where R is a hydrogen atom or an 
alkyl radical. 
The alkaline treatment of the present invention renders 

possible the preparation of 3-amino-1,2,5-thiadiazol-4-car 
boxylic acid or of an N-monosubstituted derivative there 
of either directly (I->VI), which may for example be 
achieved by prolonged boiling with sodium or potassium 
hydroxide, or by first preparing the amide of the acid 
through a shorter reaction with the sodium or potassium 
hydroxide (II->III; I->IV), or by preparing, through the 
action of hydrazine hydrate (I->V), the hydrazide of 
the acid, which can then be converted into the correspond 
ing carboxylic acid by means of saponifying agents, in 
particular alkali metal hydroxides. 
There are thus formed, under cautious treatment with 

alkaline agents, such as heating to the boil with 5% 
alkali and subsequent cooling, firstly the possibly sub 
stituted carboxyamino-carboxylic acid amides of Formula 
III which are transformed by decarboxylation, for exam 
ple by boiling their sodium salt in aqueous solution, into 
the possibly substituted carboxylic acid amides of Formula 
IV, which then can be saponified by boiling with aqueous 
sodium or potassium hydroxide to obtain the free carbox 
ylic acids. However, it is also possible to saponify the 
carboxylamino-carboxylic acid amides of Formula III 
directly with the aid of alkali metal hydroxides to form 
the carboxylic acids. The carboxylic acid amides of 
Formula IV can also be obtained directly on cleavage by 
cautious treatment with bases. Which of the intermedi 
ate compounds (I and IV) will predominate depends 
not only on the conditions of the reaction, but also on the 
starting material. When unsubstituted 2,6-diketo-8-thia 
purine is used as the starting material, 3-carboxy-amino 
1,2,5-thiadiazol-4-carboxylic acid amide (III) usually pre 
dominates as the intermediate product, while the carbox 
ylic acid amides of Formula IV usually predominate when 
3- or 1,3-substituted 2,6-diketo-8-thiapurines are employed 
as the starting materials. 
On reacting the 2,6-diketo-3-thiapurines of Formula II 

with hydrazine hydrate, there are formed firstly the car 
boxylic acid hydrazides of Formula V, which can also 
be saponified to yield the carboxylic acids of Formula I, 
by treating them with aqueous sodium- or potassium 
hydroxide. 



9 

The compounds discussed above are presented in the 
following reaction sequence: 

R-N-C=O 

o=5 (-N 
u1 S (II) N 

/ 
R-N-C= 

gooH \ 
R-N-CeeC-CO-NHR 

(V) 

4. 
potassium hydroxide are employed instead of the 4 mols 
of 10% sodium hydroxide. 

\ 
Y. 4. R'NH-C-C-CO-NH.NH 

RNH-Cs-C-CONEIR 
N N 

N N (IV) N 2 
N2 S 
S / N 

Y / 
RHN-g-g-cool 

N N (VI) 
N a 

S 

In the above formulae, R represents a hydrogen atom 
or an alkyl radical, R' represents a hydrogen atom or an 
alkyl radical. 
The cleavage of the thiapurines of Formula II is prefer 

ably carried out in an aqueous medium. The direct con 
version into the carboxylic acids of Formula I requires 
heating for several hours with a sodium hydroxide or 
potassium hydroxide solution. As a rule, the concentra 
tion of the alkali metal hydroxide solution employed is 
around 10%. 
To precipitate the acid, it is expedient to acidify the 

mixture to about pH 1. If it is desired to interrupt the 
reaction at the amide stage, then a shorter reaction period, 
for example less than one hour, is recommended as well as 
a smaller amount of alkali, for example about half of the 
amount required for direct conversion into the carboxylic 
acid. When hydrazine hydrate is employed, the reaction 
always stops at the hydrazide stage and the conversion 
into the free acid is then effected by subsequent treatment 
with an alkali metal hydroxide under heating. 
The 3-amino-1,2,5-thiadiazol-4-carboxylic acid and its 

N-monosubstituted derivatives are valuable intermediates 
for the preparation of pharmaceuticals, particularly of sul 
phonamides. The amides and hydrazides of these acids 
are of interest as anti-methabolic substances in the metab 
olism of nucleic acids. 
The invention is illustrated in the following examples. 

The amounts indicated in the examples are by weight. 

Example I 

1 mol of 2,6-diketo-8-thiapurine is boiled with 4 mols 
of 10% sodium hydroxide for 4 hours under reflux. The 
boiling solution is subsequently acidified to pH 1 with 
hydrochloric acid. 3-amino-1,2,5-thiadiozal-4-carboxylic 
acid crystallises on cooling, having a melting point of 214 
to 218 C., with a yield which is 92% of the theoretical. 
After recrystallisation from water with addition of some 
bone char, the acid displays a melting point of 217 to 
218 C. 

In a similar manner, there can be obtained 
From 1,3-dimethyl-2,6-diketo-3-thiapurine: 3-methyl 

amino-1,2,5-thiadiazol-4-carboxylic acid melting at 205 
to 206 C., with a yield of 71% of the theoretical. 
From 3-methyl-2,6-diketo-8-thiapurine: 3-methylamino 

1,2,5-thiadiazol-4-carboxylic acid melting at 205 to 206 
C., with a yield of 74.5% of the theoretical. 

From 3-ethyl-2,6-diketo-8-thiapurine: 3-ethylamino 
1,2,5-thiadiazol-4-carboxylic acid melting at 131 to 134 
C., with a yield of 74.5% of the theoretical. 
From 3-n-propyl-2,6-diketo-8-thiapurine: 3-n-propyla 

mino-1,2,5-thiadiazol-4-carboxylic acid melting at 133 
to 135 C., with a yeld of 79.4% of the theoretical. 
The same results are obtained when 4 mols of 10% 
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Example 2 
1 mol of 1,3-dimethyl-2,6-diketo-8-thiapurine is slowly 

heated to the boil with 2 mols of 5% sodium hydroxide 
and then allowed to cool. The initial oily product pre 
cipitating crystallises on cooling and is filtered off and 
dried. There is obtained in this manner the 3-methyl 
amino-12,5-thiadiazol-4-carboxylic acid-N-methyl amide 
melting at 95° C., with a yield of 74% of the theoretical. 

0.058 mol of the methyl amide thus obtained are boiled 
with 0.14 mol of 10% sodium hydroxide for 2 hours under 
reflux. The solution is acidified while still hot by the addi 
tion of acid to pH 1 and is then cooled. The crystalline 
product separating is filtered off and dried. 3-methyl 
amino-1,2,5-thiadiazol-4-carboxylic acid is thus obtained, 
melting at 205 C., with a yield of 88.6% of the theo 
retical. 

Example 8 
0.25 mol of 2,6-diketo-8-thiapurine are heated to the 

boil for half an hour with 0.5 mol of 5% sodium hydrox 
ide and then left to cool. The sodium salt of the 3-car 
boxy-amino-1,2,5-thiadiazol-4-carboxylic acid amide sep 
arates during cooling in a crystalline form (yield: 73.1%), 
The amide is isolated, dissolved in hot water and acidified 
with hydrochloric acid. There is obtained the 3-carboxy 
amino-1,2,5-thiadiazol-4-carboxylic acid amide melting at 
230 to 234 C., with a yield of 71.9% of the theoretical. 

0.025 mol of the sodium salt of the 3-carboxy-amino 
1,2,5-thiadiazol-4-carboxylic acid amide are heated with 
0.06 mol of 10% sodium hydroxide for two hours under 
reflux. After acidifying the still hot solution to pH 1, it is 
left to cool, whereby a crystalline product separates 
which is isolated and dried. There is obtained the 3 
amino-1,2,5-thiadiazol-4-carboxylic acid melting at 217 
to 218 C. with a yield of 94.6% of the theoretical. 

Example 
0.5 mol of 1,3-dimethyl-2,6-diketo - 8 - thiapurine is 

heated with 200 cc. of 98% hydrazine hydrate to simmer 
for 1/2 hours. At first a clear solution is formed, from 
which the acid hydrazide separates while the solution is 
still hot. The crystalline pulp is digested with water 
after cooling and the crystals separated are filtered off. 
There is obtained the 3-methyl-amino-1,2,5-thiadiozol-4- 
carboxylic acid hydrazide, melting at 195 C., with a 
yield of 80% of the theoretical. 

0.035 mol of 3 - methylamino - 1,2,5-thiadiazol-4-car 
boxylic acid hydrazide are heated to the boil with 0.14 
mol of 10% sodium hydroxide for 3 hours under reflux. 
The reaction mixture is subsequently diluted with water, 
Some bone char is added thereto, and the whole is filtered 
while still hot. 
The filtrate is acidified to pH 1 and left to cool. After 

cooling, the separated crystallisate is filtered off and 
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dried. There is obtained the 3-methylamino-1,2,5-thi 
adiazol-carboxylic acid melting at 205 to 206 C., with 
a yield of 70.6% of the theoretical. 

i claim: 
1. in a process of producting derivatives of 3-amino 

1,2,5-thiadiazole of the formula 
R 

R----C OX 
N N 
N s1 

wherein R' is selected from the group consisting of hydro 
gen and lower alkyl, X is selected from the group consist 
ing of the hydroxy group, the hydrazino group and the 
group -NHR, where R is selected from the group con 
sisting of hydrogen and lower alkyl and R' is selected 
from the group consisting of hydrogen and in the case 
where X is the group -NHR, the carboxy group, the 
step of heating a 2,6-diketo-8-thiapurine of the formula 

R-N-C-O 

Ys 

wherein R is selected from the group consisting of hydro 
gen and lower alkyl and R is selected from the group con 
sisting of hydrogen and, in the case where R is a lower 
alkyl group, lower alkyl with an aqueous alkaline agent 
selected from the group consisting of aqueous sodium 
hydroxide, aqueous potassium hydroxide and hydrazine 
hydrate, the quantity of sald aqueous alkaline agent being 
more than 1 mol per mol of said 2,6-diketo-8-thiapurine, 
to a temperature sufficient to effect cleavage of the pyrimi 
dine ring of said 2,6-diketo-8-thiapurine. 

2. The process of claim 1 in which said alkaline agent 
is aqueous 5-10% sodium hydroxide, the quantity there 
of being about 2 to 4 mols per mol of said 2,6-diketo-8- 
thiapurine. 

3. A process of producing a 3-amino-1,2,5-thiadiazole 
carboxylic acid compound of the formula 

R-N-C-scC-COOH 
. . 
N s1 

comprising boiling a 2,6-diketo-8-thiapurine compound 
of the formula 

R---0 
Osc Cs-N 

Ys 
R-N-CeN 

wherein R is selected from the group consisting of hydro 
gen and lower alkyl and R is selected from the group con 
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6 
sisting of hydrogen and, in the case where R is lower 
alkyl, lower alkyl with aqueous sodium hydroxide until 
the sodium salt of said 3-amino-1,2,5-thiadiazole car 
boxylic acid compound is formed, the molar ratio of 
sodium hydroxide to the 2,6-diketo-8-thiapurine com 
pound being about 4:1, and acidifying the reaction solu 
tion to liberate the 3-amino-1,2,5-thiadiazole carboxylic 
acid. 

4. A process of producing a 3-amino-1,2,5-thiadiazole 
carboxylic acid hydrazide of the formula 

R-N---0 O-NH-NH 
N N 

s? 
comprising boiling a 2,6-diketo-8-thiapurine compound of 
the formula 

R-N--o 
OsC =N 

S 
/ 

R-N-C=N 

wherein R is selected from the group consisting of hydro 
gen and lower alkyl and R is selected from the group con 
sisting of hydrogen and, in the case where R is lower 
alkyl, lower alkyl with more than 1 mol of hydrazine 
hydrate per mol of said 2,6-diketo-8-thiapurine until said 
3-amino-1,2,5-thiadiazole carboxylic acid hydrazide is 
formed. 

5. A process of producing a 3-lower alkyl amino-1,2,5- 
thiadiazole-4-carboxylic acid lower alkyl amide compris 
ing heating a 1,3-di-lower alkyl-2,6-diketo-8-thiapurine 
with aqueous sodium hydroxide in a mol ratio of sodium 
hydroxide to the thiapurine not more than 2 to 1 to the 
boil until cleavage of the pyrimidine ring of the thia 
purine takes place and said 3-lower alkyl amino-1,2,5- 
thiadiazole-4-carboxylic acid lower alkyl amide is formed 
and then cooling the reaction solution to terminate the 
reaction. 

6. A process of producing 3-carboxy-amino-1,2,5-thia 
diazole-4-carboxylic acid amide comprising heating 2,6- 
diketo-8-thiapurine with aqueous sodium hydroxide in 
a mol ratio of sodium hydroxide to thiapurine not more 
than 2 to 1 to the boil until cleavage of the pyrimidine 
ring of the thiapurine takes place and the sodium salt of 
said 3-carboxy-amino-1,2,5-thiadiazole-4-carboxylic acid 
amide is formed, then cooling the reaction solution to 
terminate the reaction and acidifying to liberate the free 
3-carboxy-amino - 1,2,5-thiadiazole - 4 - carboxylic acid 
amide. 
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